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© Catheter introducer assembly including needle tip shield. 


© An assembly (10) for introducing a catheter (18) 
into a blood vessel is provided. The assembly in- 
cludes a needle hub (12) having a needle (14) se- 
cured thereto. The needle (14) includes an elongate 
shaft having a bevelled tip (15). A portion of the 
needle (14) shaft adjacent to the tip (15) has a 
relatively large outside diameter. The shaft diameter 
of this portion exceeds the diameter of the shaft 
portion adjoining the tip (1 5) and the diameter of the 
shaft portion extending between the enlarged shaft 
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portion and the needle hub (12). A catheter (18) is 
mounted over the shaft of the needle (14) and in- 
cludes an inner surface which bears against the 
enlarged shaft portion. A substantially leak-proof seal 
is thereby provided between the catheter (18) and 
the needle shaft. A needle tip cover (16) is slidably 
mounted to the needle (14) shaft and is engageable 
with the enlarged portion of the shaft to prevent its 
removal therefrom. The catheter (18) is releasably 
mounted to the needle tip cover (16). 
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BACKGROUND OF THE INVENTION 

The invention relates to catheter introducer as- 
semblies including means for protecting the user 
against needle sticks once the catheter is inserted 
into a blood vessel and the introducer needle is 
removed from the catheter. 

A common technique for introducing catheters 
into blood vessels includes the steps of providing a 
catheter positioned over an introducer needle, in- 
serting the needle and catheter into a blood vessel, 
and then withdrawing the needle from the catheter, 
leaving the catheter in place in the blood vessel. 
The withdrawal of the needle from the catheter 
causes the exposure of the tip of the needle. As 
the tip is quite sharp and is typically contaminated 
with bodily fluid, the needle may present a health 
risk unless steps are taken to cover the tip. A 
health risk is also presented by leakage of bodily 
fluid between the outside of the needle and the 
inside of the catheter. The present invention ad- 
dresses both of these risks. 

SUMMARY OF THE INVENTION 

A catheter introducer assembly is provided 
which includes a needle having an elongate shaft 
secured to a needle hub, the shaft including a 
sharp tip, a first shaft portion adjoining the needle 
hub, a second shaft portion adjoining the tip, and a 
third shaft portion located between the first and 
second shaft portions, the third shaft portion having 
a larger outside diameter than the outside diam- 
eters of the first and second shaft portions. A 
catheter is mounted over the needle. The third 
shaft portion bears against the inner surface of the 
catheter, forming a substantially leak-proof seal 
therewith. A cover is slidably mounted to the nee- 
dle shaft. The third shaft portion is engageable with 
an engaging member. The engaging member per- 
mits the needle to slide inside the cover until the 
third shaft member meets the engaging member 
thus preventing the cover from being removed from 
the needle shaft. 

The third shaft portion preferably has a sub- 
stantially cylindrical configuration. A fourth shaft 
portion of substantially conical configuration prefer- 
ably adjoins the third shaft portion at its larger end 
and the first shaft portion at its smaller end. The 
fourth shaft portion provides a smooth and uniform 
transition from the first shaft portion to the third 
portion, and forms the part of the third shaft portion 
which engages the blocking member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1a is a top perspective view of a catheter 
introducer assembly according to a preferred 


embodiment of the invention; 
Fig. 1b is a bottom perspective view of a cath- 
eter introducer assembly .according to a pre- 
ferred embodiment of the invention; 
5 Fig. 1c is a detailed sectional view showing a 
portion of the needle cover within the needle 
hub; 

Fig. 2 is an enlarged, bottom perspective view 
of the needle tip cover of the catheter introducer 
io assembly; 

Fig. 3 is an enlarged, top perspective view of 
the end portion of the catheter and needle shaft 
of the catheter introducer assembly; 
Fig. 4 is an enlarged, cross sectional view there- 
is of taken along line 4-4 of Fig. 3; 

Fig. 5a is an enlarged cross sectional view of 
the preferred embodiment of the needle tip cov- 
er taken along line 5-5 of Fig. 2 showing the 
preferred embodiment of the needle engaging 
20 member; 

Fig. 5b is an enlarged cross-sectional view of 
the needle tip cover as in Fig. 5a but showing 
an alternative embodiment of the needle engag- 
ing member; 

25 Fig. 6a is a perspective view of the preferred 
embodiment of the needle engaging member; 
and 

Fig. 6b is a perspective view of an alternative 
embodiment of the needle engaging member. 

30 

DETAILED DESCRIPTION 

A catheter introducer assembly 10 according to 
a preferred embodiment of the invention is shown 

35 in Figs. 1a, 1b, 1c, 3, 4, 5a and 6a. 

The introducer assembly 10 includes a needle 
hub 12, a needle 14, having a tip 15, secured to 
the needle hub, and a needle tip cover 16 slidably 
mounted to the shaft of the needle. A catheter 18 is 

40 slidably mounted to the needle shaft and releas- 
ably secured to the needle tip cover 16. 

The needle hub 12 employed in accordance 
with the preferred embodiment of the invention 
includes an integrally molded, transparent body 20 

45 having substantially planar top and bottom surfaces 
22a, 22b and a pair of side walls 24, 26 which are 
generally concave to facilitate manipulation of the 
hub between the thumb and finger. Each end of the 
side walls includes a stepped portion 28. The rear 

so end of the needle hub is bifurcated. A cylindrical 
tube 29 extends through the bifurcated end portion 
and communicates with the rear end of the needle. 
A plug 30 may be secured to the rear end of the 
tube 29. 

55 A cylindrical passage 32 is defined within the 

needle hub. The distal end of the needle tip cover 
16 may be positioned within this passage, as 
shown in Fig. 1a. A slot 34 extends within hub 22 
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adjacent bottom surface 22b and adjoins the pas- 
sage 32. (See Fig. 1c) The distal end of the needle 
tip cover 1 6 includes a radially extending projection 
36 which extends and is slidable within the slot 34. 
The needle tip cover 16 is thereby prevented from 
rotating with respect to the needle hub 12 when 
mounted thereto. 

The needle tip cover 16 includes an elongate, 
generally hollow body 38. A longitudinal slot 40 
extends through one side of the body 38, as shown 
in Fig. 2, and rectangular opening 42 extends 
through the opposite side thereof. A pair of flat 
surfaces 44 defines portions of two other sides of 
the body. 

A radially extending flange 48 extends from the 
body and adjoins one end of the longitudinal slot 
40. The flange 48 has a generally annular configu- 
ration with the exception of a flat surface 48a on 
one side thereof and a tab 48b projecting from the 
opposite side. This tab 48b is provided to enable 
the user to push the tip cover and catheter away 
from the needle hub during insertion of the catheter 
and removal of the needle. A plurality of arcuate 
projections 50 extends from the flange 48, and 
together the arcuate projections define a receptacle 
53 for retaining a catheter adapter 52. One end of 
the tubular body 38 defines a nose portion 38a for 
extending within the catheter adapter. The ends of 
the projections include inwardly projecting lips 54 
for releasably retaining the flange 56 of the cath- 
eter adapter. Arcuate projections 50 and lips 54 are 
designed to engage flange 56 so that it is easier to 
push the tip cover away from the needle hub by 
means of tab 48b than it is to remove catheter 
adapter 52 from receptacle 53. The user is there- 
fore discouraged from removing catheter adapter 
52 and thus exposing needle tip 15 and is encour- 
aged to use the passive shielding feature of the 
invention as further described herein. 

A leaf spring 58, as best shown in Figs. 5a and 
6a, is mounted to the needle tip cover 16. The leaf 
spring 58 includes a flat body including a hole 59 
in the flat first end wall 60 which surrounds the 
needle. The flat first end wall 60 extends generally 
perpendicularly to the longitudinal axis of the nee- 
dle. Extending from flat portion 60 are bifurcations 
61 which extend from the first end portion between 
two opposing walls bounding the rectangular open- 
ing 42. 

In an alternative embodiment shown in Figs. 5b 
and 6b, the hole 59 in the end portion is replaced 
by bifurcations 61a, forming a saddle 59a which 
straddles the needle. 

An elongate portion 62 of the leaf spring ex- 
tends along the needle shaft. It is adjacent the 
radially extending flange 48 at one end and adjoins 
an end wall 64 of the tubular body 38 at the other 
end thereof. An inwardly extending transverse wall 


portion 63 of the spring having a generally L- 
shaped end extends from the elongate portion 62 
towards the longitudinal axis of the needle 14. 
Transverse wall portion 63 is provided with lip 65. 

5 Portion 63 is resiliently urged towards the longitudi- 
nal axis when it bears against the needle shaft. 
This position is shown in Fig. 2. When the cover 16 
is moved to a position where this portion of the 
spring moves past the tip 15 of the needle 14, as 

io shown in Fig. 5, the bias of leaf spring 58 causes it 
to move from the position shown in phantom to that 
shown in solid lines. The path of needle 14 is 
blocked by extending wall portion 63 and tip 15 is 
accordingly prevented from re-emerging from cov- 

ts er 16 by the transverse wall portion 63 of the 
spring 58 which forms a wall, blocking the exit path 
of needle tip 1 5. 

The leaf spring 58 is preferably of integral 
construction, and made from stainless steel or oth- 

20 er suitable material having the necessary memory 
characteristics. The elongate portion 62 of the 
spring extends outside the longitudinal slot 40 
when it bears against the needle.. A groove (not 
shown) may be provided in the radially extending 

25 flange 48 for guiding the transverse wall portion 63 
of the spring towards the longitudinal axis of the 
needle. 

The needle 14 is constructed to cooperate with 
both the needle tip cover 1 6 and the catheter 1 8. It 
30 includes a shaft having a sharp tip 15 at one end 
and a distal end which is secured to the needle 
hub 12. The distal end of the needle communicates 
with the chamber defined by the cylindrical tube 
29. 

35 Referring to Fig. 4, the needle 14 includes a 

first shaft portion 14a adjoining the needle hub 12 
and a second shaft portion 14b adjoining the sharp 
tip 15. The first and second shaft portions have 
substantially the same outside diameters. A third 

40 shaft portion 14c is located between the first and 
second shaft portions. This shaft portion has a 
larger outside diameter than the first and second 
shaft portions. The diameter of the passage (not 
shown) extending through the shaft is substantially 

45 constant. 

A fourth shaft portion 14d having a substan- 
tially conical configuration is provided between the 
first and third shaft portions. The larger end of the 
fourth shaft portion 14d adjoins the third shaft por- 

50 tion 14c. As shown in Fig. 4, the fourth shaft 
portion 14d provides a smooth and uniform transi- 
tion from the first shaft portion to the third shaft 
portion of the needle. 

A fifth shaft portion 14e may be positioned 

55 between the second and third needle shaft portions 
14b, 14c. Like the fourth shaft portion 14d, it has a 
substantially conical configuration. 


3 


5 


EP 0 554 841 A1 


6 


The third shaft portion 14c is located near the. 
bevelled tip. Preferably it is about 0.004 inches 
larger in outside diameter than the nominal needle 
diameter, i.e. the diameter of the first and second 
shaft portions. Preferably it is may also be about 
0.030 to about 0.12 inches in length. 

The fourth shaft portion 1 4d is preferably about 
0.015 to 0.045 inches in length, and is located 
about 0.3 inches from the end of the bevelled tip. 
As the overall needle length is between about 2.4 
and 3.0 inches, the third and fourth shaft portions 
are substantially closer to the tip 15 than they are 
to the needle hub 12. The fifth shaft portion 14e 
may be substantially identical to the fourth shaft 
portion. 

The shape and dimensions needle 14, includ- 
ing portions 14a-e as described herein are such 
that needle 14 can be easily inserted into and 
withdrawn from a vessel and catheter 18 can be 
readily slid off the needle. 

The enlarged, third shaft portion 14c serves 
important functions. One is to provide a seal be- 
tween the catheter 18 and the remainder of the 
needle shaft. The seal hinders blood leakage until 
the needle has been completely removed from the 
catheter. As shown in Figs. 3 and 4, the tapered 
forward end of the catheter extends beyond the 
third shaft portion. This is designed to prevent 
blood from leaking past the third shaft portion as 
the needle penetrates a blood vessel. 

Another important function of the enlarged, 
third shaft portion 14c is to prevent the needle tip 
cover 16 from being removed from the needle 
shaft. The diameter of this shaft portion, and that of 
a portion of the fourth shaft portion 14d, is accord- 
ingly slightly larger than the diameter of the open- 
ing 59 which extends through the end wall 60 of 
the leaf spring 58. The fourth shaft portion func- 
tions as an extension of the third shaft portion in 
that it is engageable with the portion of the end 
wall 60 surrounding the opening 59. When the 
needle 14 is withdrawn from the catheter 18 and 
the tip 15 is prevented from re-emerging from 
cover 16 by transverse wall portion 63, the diam- 
eter of third shaft portion 14 prevents needle 14 
from being fully withdrawn from the needle tip 
cover and thus preventing needle tip 1 5 from being 
exposed. 

The location of the enlarged shaft portion not 
only limits leakage between the catheter and nee- 
dle as the needle penetrates a blood vessel. It also 
increases the stiffness of the needle in comparison 
to needles formed with enlarged tip portions. 

As the needle tip cover 16 is releasably se- 
cured to the catheter adapter 52, it remains se- 
cured to the catheter adapter until the enlarged, 
fourth portion 14d of the needle shaft engages the 
end wall 60 of the leaf spring 58. This engagement 


prevents cover 16 from being removed from the 
needle 14 and traps the needle tip 15 in the cover 
16 thus minimizing the risk of needle sticks. Fur- 
ther withdrawal of the hub from this point causes 
5 the needle tip cover to be detached from the 
catheter adapter. The introducer assembly is com- 
pletely separated from the catheter 18 and dis- 
carded. 

The needle tip cover 16 itself functions to se- 

70 cure needle tip 15. When needle tip 15 is drawn 
into needle tip cover 16, enlarged third shaft por- 
tion 14c is engaged by end wall 60 of leaf spring 
58. Hole 70 in needle tip cover 16 is, like hole 59, 
dimensioned to be larger in diameter than shaft 1 4, 

rs but smaller in diameter than enlarged portion 14c, 
so that it provides a second means of inhibiting the 
movement of needle tip 15 out of needle tip cover 
16. Further, when needle 14 is pulled with a large 
force, end wall 60 may deform slightly. Wall 64 of 

20 needle tip cover 16 reinforces end wall 60 and thus 
reduces the risk of enlarged portion 14c popping 
through hole 59. If the alternative embodiment of 
spring 58a is used, wall 64 plays a more important 
role in that it engages enlarged portion 14c and 

25 prevents the removal of needle tip cover 16. 

The enlarged area of the needle can be formed 
by electroetching material above and below this 
area to reduce the diameter of the remainder of the 
needle. Grinding is another alternative for shaping 

30 the needle to the desired configuration. Either tech- 
nique provides a shaped needle of integral con- 
struction, which is preferred. Other possible tech- 
niques include plating the area selected for en- 
largement or insert molding a band of polymeric 

35 material around the needle. 

In use, the introducer assembly 10 having the 
catheter 1 8 mounted over the needle 1 4 is grasped 
by the user between the stepped portions of the 
needle hub 12. The assembly is orientated such 

40 that the flat surface 48a and tab 48b of the flange 
48 of the needle tip cover 16 are in opposing 
relation to the skin. The bevelled portion of the 
needle tip 15 will accordingly face outwardly with 
respect to the skin. The needle 14 is then inserted 

45 into a blood vessel. Flashback of blood can be 
observed within the transparent needle hub when 
the needle tip 15 is positioned within the vessel. 
The catheter 18 is then urged off the needle 14 in 
substantially the same way that such catheters are 

so introduced into blood vessels using conventional 
catheter introducers which do not employ needle 
tip covers. Specifically, catheter adapter 52 is 
urged away from hub 12 by pressure on tab 48b 
and is thereby pushed off the needle a selected 

55 distance into the blood vessel. Catheter adapter 52 
remains in receptacle 53 because of the interaction 
of flange 56 with lips 54. Thus, as catheter 18 is 
introduced into the vessel and needle 14 is with- 
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drawn, needle tip 15 is automatically withdrawn into 
needle cover 16. Needle tip 15 is therefore pas- 
sively shielded by the action of sliding catheter 18 
into the vessel and off needle 14. 

As the catheter 18 extends over the enlarged, 
third shaft portion 14c of the needle during both the 
introduction of the needle into the blood vessel and 
during most of the time while the catheter is push- 
ed off the needle, leakage between the catheter 
and needle is substantially prevented. The frictional 
engagement between the third shaft portion 14c 
and the inner wall of the cannula portion of the 
catheter is noticeable as the catheter is moved off 
the needle. 

As the needle tip cover is passively actuated, 
the user is not required to perform any operations 
outside of those employed using conventional over- 
the-needle catheter introducers. There is accord- 
ingly no need to learn any additional procedures in 
order to use the assembly 10 according to the 
invention. The combined actions of the spring 58 
and enlarged needle shaft portion 14c cause the 
needle tip cover 16 to be permanently locked in 
place once the catheter insertion procedure has 
been completed. There is only minimal frictional 
engagement between the needle tip cover and the 
needle shaft and the needle hub 12. This insures 
that the cover will move with the catheter without 
becoming detached therefrom until the fourth shaft 
portion 14d engages the end wall 60 of the leaf 
spring 58. 

The tip 15 of needle 14 is protected during the 
entire procedure described above subsequent to its 
introduction into the blood vessel. It is positioned 
within the catheter 18 when initially withdrawn and 
then finally positioned within the needle tip cover. 
Once the tip of the needle is withdrawn past the 
transverse wall portion 63 of the spring 58, the 
spring moves to the position shown in solid lines in 
Fig. 5. The needle tip cover is thereby prevented 
from being moved down the needle shaft towards 
the needle hub. The distance between the en- 
larged, third shaft portion 14c and the tip 15 of the 
needle 14 is less than the distance between the 
transverse wall portion 63 of the spring and the end 
wall 60 of the leaf spring 58. The third shaft portion 
14c accordingly reaches the end wall 60 just after 
the spring moves over the tip of the needle. As this 
shaft portion 14c is unable to move through the 
smaller diameter opening 59 in the end wall 60, the 
needle tip cover 16 is prevented from being moved 
off the end of the needle. 

Flange 48 also plays a role in preventing the 
needle tip 15 from re-emerging from needle tip 
cover 1 6. If force is applied to pull needle tip cover 
back along needle 14 towards hub 22, needle tip 
15 will tend to push against extending wall portion 
63 which will tend to bend in a clockwise direction 


(see Figs. 5a and b). If this happens, extending wall 
portion 63 will be prevented from further bending 
when it strikes the inside of flange 48. The exit 
path of needle tip 15 will thus be securely blocked. 

5 Although illustrative embodiments of the 

present invention have been described herein with 
reference to the accompanying drawings, it is to be 
understood that the invention is not limited to those 
precise embodiments, and that various other 

w changes and modifications may be effected therein 
by one skilled in the art without departing from the 
scope or spirit of the invention. 

Claims 

1S 

1. A catheter introducing device comprising: 

a needle, 

a catheter tube mounted over the needle 
and slidable on the needle; 

20 a needle hub, 

the needle comprising an elongate shaft, a 
needle tip, a first shaft portion adjoining the 
needle hub, a second shaft portion adjoining 
the tip and a third shaft portion between the 

25 first and second shaft portions, wherein the 

third shaft portion has an outside diameter 
large than the outside diameters of the first 
and second shaft portions, wherein the third 
shaft portion has an outside diameter larger 

30 than the outside diameters of the first and 
second shaft portions, wherein the outside di- 
ameter of the third shaft portion is such that 
the third shaft portion does not substantially 
hinder the passage of the needle and catheter 

35 tube into and out of a vessel, and further 
wherein the catheter tube is slidable on the 
shaft over the third shaft portion. 

2. The device of claim 1 wherein the shaft in- 
40 eludes a fourth shaft portion having a substan- 

. tially conical configuration, the fourth shaft por- 
tion including a first end having a relatively 
large outside diameter which adjoins and forms 
part of the third shaft portion and a second end 
45 having a relatively small outside diameter 

which adjoins the first shaft portion, the fourth 
shaft portion providing a smooth and uniform 
transition from the first shaft portion to the third 
shaft portion. 

50 

3. The device of claim 2 wherein the needle shaft 
includes a fifth shaft portion extending between 
the third shaft portion and the second shaft 
portion, the fifth portion having a substantially 

55 conical configuration. 

4. The device of claim 1 wherein the third shaft 
portion is adapted to bear against the inside 
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surface of the catheter and form a seal there- 
with. 

5. The device of claim 1 wherein the third shaft 
portion is substantially closer to the tip of said 5 
needle than to said needle hub. 

6. The apparatus of claim 1 wherein said third 
shaft portion has an outside diameter about 
0.004 inches larger than the outside diameter io 
of the first shaft portion. 

7. The device of claim 1 further comprising: 

a needle tip cover, slidable on the shaft 
between a first position in which the needle tip 75 
is exposed and second position in which the 
needle tip is shielded by the needle tip cover, 
the needle tip cover comprising engagement 
means for engaging the third shaft portion thus 
preventing the needle tip cover from sliding off 20 
the shaft. 

8. The device of claim 7 wherein the needle tip 
cover comprises needle tip obstructing means 

for obstructing the needle tip when the needle 25 
tip cover is in the second position, so that 
when the needle tip cover is in the second 
position, the needle tip cover cannot be moved 
back to the first position. 

30 

9. The device of claim 8 wherein the needle 
obstructing means comprises a transverse wall 
which abuts the shaft when the needle tip 
cover is the first position and obstructs the 
needle tip when the needle tip cover is in the 35 
second position. 

10. The device of claim 9 wherein the needle 
obstructing means comprises resilient means 

for automatically obstructing the needle tip 40 
when the needle tip cover is moved into the 
second position. 
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